[Influenza viruses and intracellular signalling pathways].
It has been described in the last years that after influenza virus-infection a variety of intracellular signalling pathways have been induced. There are examples and suggestions how the viral replication cycle leads to the activation of intracellular signalling pathways. A variety of signalling pathways are activated after virus-infection as an alert-response against the invading pathogen that can be considered as an antiviral response of the host cell. Nevertheless, it was also shown, that viruses are able to suppress these cellular responses to assure their own replication. Moreover, viruses are also able to activate and misuse cellular signalling pathways for their own survival. The NF-kappaB signalling pathway is an excellent example of these sceneries. Activation of the NF-kappaB signalling pathway mediated by the virus can partially be blocked by the NS1 protein to suppress a strong antiviral IFN alpha/beta response. At the same time the virus takes advantage of the remaining NF-kappaB activity for virus related apoptosis and for its own replication. This is a highly effective and economic way for the virus to control its replication without the need for specific viral inducers of cellular responses. This demonstrates, that there are no "all or nothing" reactions in the field of interactions of Influenza viruses with intracellular signalling pathways. In one situation cellular antiviral responses can be misused by the virus of its own replication and at another point the same signalling pathway may even be turned into a pro-viral activity. When the impact of a given signalling pathway on viral growth is evaluated these bivalent functions of these pathways should be taken in consideration. Nevertheless, a signalling pathway that supports viral growth is an excellent target for antiviral therapy (Ludwig et al. 2003).